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ABOUT INTERFACER TECHNICAL OVERVIEW

^  C o n g r a t u l a t i o n s  on  y o u r  d e c i s i o n  to  
p u r c h a s e  t h e  INTERFACER, a d u a l  c h a n n e l  RS-232 
s e r i a l  I / O  b o a r d  d e s i g n e d  s p e c i f i c a l l y  f o r  
f u l l  e l e c t r i c a l  and m e c h a n i c a l  c o m p a t i b i l i t y  
w i t h  t h e  IEEE 6 9 6 / S - 1 0 0  s t a n d a r d .  The S-1 00  
b u s  i s  c u r r e n t l y  one  o f  t h e  m o s t  p o p u l a r  i n  
t h e  i n d u s t r y  and by f a r  t h e  mos t  p r o l i f i c .  We 
b e l i e v e  t h a t  t h i s  b o a r d  w i t h  t h e  r e s t  o f  t h e  
S - 1 0 0  p o r t i o n  o f  t h e  CompuPro  f a m i l y ,  i s  one 
of  th e  b e s t  b o a r d s  a v a i l a b l e  f o r  t h a t  bus.

F e a t u r e s ,  s u c h  a s  r e l i a b l e  h a r d w a r e  
UARTs, i n d e p e n d e n t  c h a n n e l  p o r t  s e l e c t i o n ,  
c r y s t a l  c o n t r o l l e d  d u a l  b a u d  r a t e  g e n e r a t o r ,  
f u l l  h a r d w a r e / s o f t w a r e  p r o g r a m m a b i l i t y ,  and a 
c o n v e n i e n t  i n t e r r u p t  s t r u c t u r e  a l l o w  f o r  
maximum f l e x i b i l i t y  a t  a r e a s o n a b l e  p r i c e .

T h a n k  y o u  f o r  c h o o s i n g  a C o m p u P r o  
p r o d u c t . . . .welcome t o  t h e  c l u b .

T h i s  b o a r d  i n c o r p o r a t e s  r e l i a b l e  LSI  
t e c h n o l o g y  UART c h i p s  t o  p e r f o r m  t h e  b a s i c  
s e r i a l - t o - p a r a l l e l  and p a r a l l e l - t o - s e r i a l  
c o n v e r s i o n s  n e c e s s a r y  f o r  t h i s  S - 1 0 0  d u a l  
c h a n n e l  I / O  b o a r d .  By u s i n g  t h e s e  UARTs, t h e  
CPU i s  f r e e d  of  t h e  t i m e  consuming  d r u d g e r y  of  
p e r f o r m i n g  s e r i a l  I / O  o p e r a t i o n s  by s o f t w a r e  
t e c h n i q u e s .  B e c a u s e  of  t h i s ,  I / O  o p e r a t i o n s  
a r e  f a r  more r e l i a b l e  and e a s i e r  t o  im ple me nt .

I n  a d d i t i o n  t o  t h e  UARTs, s e v e r a l  o t h e r  
f e a t u r e s  a r e  i n c l u d e d  t o  make t h i s  b o a r d  
e x t r e m e l y  f l e x i b l e  and  e a s y  t o  u s e .  T h e s e  
f e a t u r e s  i n c l u d e  a n  on  b o a r d  c r y s t a l  
c o n t r o l l e d  d u a l  b a u d  r a t e  g e n e r a t o r  f o r  
r e l i a b l e  b a u d  r a t e s  i n d e p e n d e n t  of  y o u r  CPU 
c l o c k  s p e e d ,  c o n v e r s i o n  t o  TTL, c u r r e n t  l o o p  
and  R S - 2 3 2  l e v e l s  f o r  i n t e r f a c i n g  t o  a l m o s t  
e v e r y  k i n d  o f  s e r i a l  d e v i c e ,  and  h a r d w a r e /  
s o f t w a r e  p r o g r a m m a b i l i t y  f o r  p o w e r - o n  
o p e r a t i o n  and e a s y  p a r a m e t e r  m o d i f i c a t i o n .

O t h e r  f e a t u r e s  s t a n d a r d  t o  a l l  CompuPro  
b o a r d s  i n c l u d e  t h o r o u g h  b y p a s s i n g  of  a l l  
s u p p l y  l i n e s  to  s u p p r e s s  t r a n s i e n t s ,  on boa rd  
r e g u l a t o r s ,  and low power  S c h o t t k y  TTL and MOS 
t e c h n o l o g y  i n t e g r a t e d  c i r c u i t s  f o r  r e l i a b l y  
c o o l  o p e r a t i o n .  A l l  t h i s  and s o c k e t s  f o r  a l l  
ICs  go o n t o  a d o u b l e - s i d e d ,  s o l d e r  m a s k e d  
p r i n t e d  c i r c u i t  b o a r d  w i t h  a c o m p l e t e  
component  l a y o u t  le g e n d .

r

Shown above is a typical installation using (2) optional Interfacer cable assemblies. 
These cables consist of an Ansley 609-25S 25-pin "D "  connector and an Ansley 
609-2601M 26-pin female transition connector.

Individual cable parts or assembled cables in 18 and 30 inch lengths are available 
from Godbout Electronics.

J
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I/O ADDRESS ASSIGNMENT STATUS PORT BIT ASSIGNMENT

E a c h  C h a n n e l  on  t h i s  b o a r d  i s  
a d d r e s s a b l e  as a s i n g l e  2 p o r t  b l o c k  anywhere  
t h r o u g h  t h e  256 p o r t  I / O  s p a c e .  I n  a d d i t i o n ,  
e i t h e r  o r  b o t h  C h a n n e l s  c a n  be d i s a b l e d  and  
e l e c t r i c a l l y  removed f rom t h e  I /O  spa ce .  DIP 
s w i t c h  S2 a d d r e s s e s  Channel  "A" and DIP s w i t c h  
S3 a d d r e s s e s  C h a n n e l  "B". As s h i p p e d ,  b o t h  
Channels  w i l l  have t h e  d a t a  p o r t  r e s i d i n g  a t  
t h e  p o r t  a d d r e s s ,  and t h e  s t a t u s  p o r t  r e s i d i n g  
a t  t h e  p o r t  a d d r e s s  + 1. I f  d e s i r e d ,  t h i s  
b o a r d  may be j u m p e r e d  so t h a t  b o t h  C h a n n e l s  
h a v e  t h e i r  s t a t u s  p o r t s  a t  t h e  s e l e c t e d  
a d d r e s s  and  t h e  d a t a  p o r t s  a t  t h e  s e l e c t e d  
a d d r e s s  + 1. T h i s  may be a c c o m p l i s h e d  by 
c u t t i n g  t h e  t r a c e  b e t w e e n  p o i n t s  "B" a n d  "C" 
a t  J 1 4  (on  t h e  s o l d e r  s i d e  of  t h e  b o a r d )  and  
i n s t a l l i n g  a j u m p e r  b e t w e e n  p o i n t s  "A" and  
"B". Both  Channe ls  a r e  a d d r e s s e d  as f o l l o w s :

SWITCH
iSITION FUNCTION

1 ADDRESS A1
2 ADDRESS A2
3 ADDRESS A3 "ON" = "0"
4 ADDRESS A4
5 ADDRESS A5 "OFF" = "1 "
6 ADDRESS A6
7 ADDRESS A7
8 CHANNEL DIS. -  "ON" -  DISABLED

-  "OFF" = ENABLED

E x a m p l e :  To a d d r e s s  C h a n n e l  "A" a t  t h e  
f i r s t  I / O  p o r t  a d d r e s s  p a i r  00H and  01H, 
p o s i t i o n s  1 th r o u g h  7 of  s w i t c h  S2 would  be ON 
a n d  p o s i t i o n  8 w o u l d  be  OFF s o  t h a t  t h e  
C h a n n e l  "A" i s  e n a b l e d .  T h i s  c o n f i g u r a t i o n  
p l a c e s  t h e  d a t a  p o r t  a t  00H and  t h e  s t a t u s  
p o r t  a t  01H -  a s s u m i n g  t h a t  J 1 4  h a s  n o t  b e e n  
a l t e r e d  f rom t h e  f a c t o r y  s e t t i n g .

Inputs from the STATUS PORT to  the CPU a i ^  
defined as follows:

DATA BIT NAME SIGNAL

DO TBMT Transmitter buffer empty
D1 DAV Data available
D2 OPT Optional status line
D3 PE Parity error
D4 OR Over run
D5 FE Framing error
D6 CC RS232 CC input
D7 CB RS232 CB input

BAUD RATE SELECTION

Dip  s w i t c h  SI  i s  u s e d  t o  s e l e c t  t h e  b a u d  
r a t e  f o r  b o t h  C h a n n e l s  A a n d  B. S w i t c h  
p o s i t i o n s  1 - 4  s e t  t h e  baud r a t e  f o r  Channel  
A and  p o s i t i o n s  5 - 8  s e t  t h e  b a u d  r a t e  f o r  
Channe l  B as  shown be low.

CHANNEL A

SWITCH POSITIONS 

1 2  3 4

ON = "0" 
OFF = “1

CHANNEL B

SWITCH POSITIONS 

5 6 7 8

H -H —i --------1 1

0 0 0 0 50 Baud
1 0 0 0 75 Baud
0 1 0 0 110 Baud
1 1 0 0 134.5 Baud
0 0 1 0 150 Baud
1 0 1 0 300 Baud
0 1 1 0 600 Baud
1 1 1 0 1200 Baud
0 0 0 1 1800 Baud
1 0 0 1 2000 Baud
0 1 0 1 2400 Baud
1 1 0 1 3600 Baud
0 0 1 1 4800 Baud
1 0 1 1 7200 Baud
0 1 1 1 9600 Baud £
1 1 1 1 19200 Baud

CONTROL PORT BIT ASSIGNMENT

Outputs to  the CONTROL PORT from the CPU are 
defined as follows:

DATA BIT NAME SIGNAL

DO RxINT E Receiver interrupt enable
D1 TxINT E Transmitter interrupt enable
D2 CD RS232 CD output
D3 CA RS232 CA output
D4 TSB Number of stop bits
D5 NP No parity
D6 EPS Even parity select
D7 NBI Number of bit/character

EXAMPLE: To s e t  Channel  "A" t o  9600 baud ,  DIP 
s w i t c h  SI w o u l d  h a v e  p o s i t i o n  1 ON a n d  
p o s i t i o n s  2 ,  3 ,  a nd  4 w o u l d  be  OFF. To s e t  
C h a n n e l  "B" t o  110 b a u d ,  DIP s w i t c h  SI w o u l d  
h a v e  p o s i t i o n s  5 ,  7 ,  and  8 ON a nd  p o s i t i o n  6 
OFF.
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UART PROGRAMMING

On po wer-up  t h e  c o n t r o l  l a t c h e s  a r e  a l l  
r e s e t  t o  a d e f i n e d  s t a t e  a s  s h o w n  b e l o w .  I f  
t h e  UART p a r a m e t e r s  f o r  y o u r  s y s t e m  
c o n f i g u r a t i o n  a r e  s e t  p r o p e r l y  f o r  t h e  r e s e t  
s t a t e ,  no s o f t w a r e  i n i t i a l i z a t i o n  i s  
n e c e s s a r y  f o r  p r o p e r  o p e r a t i o n  of  t h i s  boa rd .  
To s e t  t h e  p o w e r - u p  p a r a m e t e r s ,  t h e  p r o p e r  
l o g i c  l e v e l  f o r  th e  p rogram mi ng  h e a d e r  s h o u l d  
be ch os en  f rom  t h e  t a b l e  and t h e  c o r r e s p o n d i n g  
h e a d e r  t r a c e  s h o u l d  be l e f t  i n t a c t  w h i l e  t h e  
t r a c e  w i t h  t h e  o p p o s i t e  l e v e l  s h o u l d  be  c u t  
( a n  X-ACTO k n i f e  w o r k s  g r e a t ) .  F o r  e x a m p l e ,  
i f  odd p a r i t y  i s  d e s i r e d ,  t h e  t a b l e  shows t h a t  
EPS s h o u l d  be a l o g i c  "0 "  and  t h e  h e a d e r  
d i a g r a m  i n d i c a t e s  t h a t  t h e  t r a c e  b e t w e e n  p i n s  
3 and 14 s h o u l d  r e m a i n  w h i l e  t h e  t r a c e  b e t w e e n  
p i n s  4 a nd  13 s h o u l d  be  c u t .  NOTE: n e v e r  
l e a v e  b o t h  t r a c e s  t o  a s i g n a l  l i n e  u n b r o k e n  as  
t h i s  c o u l d  l e a d  t o  h e a t i n g  and p o s s i b l e  damage 
t o  t h e  7 4 L S 1 7 5 ' s .

UART PROGRAMMING

NBI ■

EPS -

NP -

TSB ■

CA ~ <

TXINTE

h XINTE

PORTA

J7

PORT B 

J8
1 t  16 "O”

BIT 7
"0 " 1 16

2 -------15 " I " "1 " 2 15
3—  14 "0 "

BIT 6
"0 " 3 14

4 ^ 1 3 ,§r "1 " 4 13
5 X 12 “ 0 ”

BIT 5
"0 " 5 12

6 ------- 11 "4 " T 6 11
r —  to “ 0 "

BIT 4
"O" 7 10

8 >  9 T Hr 8 9

J9 J10
1 — 1-6 “ 0 ”

BIT 3
” 0 " 1 16

2 15 " V T 2 15
3-------4-4 ‘ ‘0 "

BIT 2
"O" 3 14

4 13 " I " T 4 13

5 - _ 1 2 "O”
BIT 1

"0 " 5 12

6 11 " I " "1 " 6 i i

7“ ------+0 "c r
8IT 0

“ 0 " 7 10

8 9 " I " "1 " 8 9

-NBI

-EPS

-NP

-TSB

-C A

-CD

-TXINTE

-RXINTE

SIGNAL "0” "1 "

EPS > 1 ODD PARITY v EVEN PARITY
NBI 1 Z 7 BITS 8 BITS'5
TSB lS 1 STOP B IT / 2 STOP BITS
NP H PARITY NO PARITY >
TXINTE S i DISABLE ENABLE
RXINTE DISABLE ENABLE
CA l - l "SPACING” * "MARKING"
CD "SPACING" "MARKING"

The s t a t e  o f  t h i s  b o a r d  may be a l t e r e d  
a t  any  t i m e  by o u t p u t t i n g  a new c o n t r o l  w or d  
t o  t h e  C o n t r o l  P o r t .  To change  th e  mask u n d e r  
s o f t w a r e  c o n t r o l ,  s i m p l y  o u t p u t  a "1"  t o  t h e  
p r o p e r  d a t a  b i t  o f  t h e  C o n t r o l  P o r t  
c o r r e s p o n d i n g  t o  t h e  s i g n a l  t h a t  you d e s i r e  to  
change .  T h i s  w i l l  f l i p  th e  l o g i c  l e v e l  of  t h e  
p a r t i c u l a r  s i g n a l  t o  t h e  o p p o s i t e  s t a t e  ( i . e .  
o d d  p a r i t y  w i l l  b e c o m e  e v e n  p a r i t y ) .  
O u t p u t t i n g  a "0" t o  a b i t  w i l l  r e t u r n  i t  t o  
t h e  p o w e r - u p  s e t t i n g .

VECTORED INTERRUPTS

When e n a b l e d  a n d  j u m p e r e d  t o  t h e  
a p p r o p r i a t e  i n t e r r u p t  p i n  on t h e  S - 1 0 0  b u s ,  
e a c h  p o r t  h a s  b o t h  a t r a n s m i t  and  r e c e i v e  
i n t e r r u p t  l i n e .  The  r e c e i v e  i n t e r r u p t  l i n e  
(RxINT A o r  B) i s  d r i v e n  lo w  when d a t a  i s  
a v a i l a b l e  f r o m  t h e  UART a n d  t h e  RXINTE l i n e  
h a s  b e e n  e n a b l e d  as  d e s c r i b e d  i n  t h e  UART 
PROGRAMMING s e c t i o n .  T h i s  l i n e  r e s e t s  t o  a 
h i g h  i m p e d a n c e  s t a t e  a f t e r  t h e  d a t a  h a s  b e e n  
f e t c h e d  f rom  t h e  UART. The t r a n s m i t  i n t e r r u p t  
l i n e  (TxINT A o r  B) i s  d r i v e n  lo w  when t h e  
UART i s  r e a d y  t o  a c c e p t  a c h a r a c t e r  f r o m  t h e  
CPU and  t h e  TXINTE l i n e  h a s  b e e n  e n a b l e d  a s  
d e s c r i b e d  i n  t h e  UART PROGRAMMING s e c t i o n .  
T h i s  l i n e  r e s e t s  t o  a h i g h  i m p e d a n c e  s t a t e  
w he n  t h e  UART t r a n s m i t t e r  b u f f e r  i s  f u l l  a nd  
i t  ca n n o t  a c c e p t  a n o t h e r  c h a r a c t e r .  Note  t h a t  
'feINTA", S-100  bus p i n  96, i s  n o t  m o n i t o r e d  by 
t h i s  b o a r d  and  i s  n o t  n e e d e d  t o  i m p l e m e n t  a 
u s e f u l  i n t e r r u p t  scheme.

S-100 BUS PINS J l l

VIO
VII

VI2 
VI3

VIA
VI5

VI6
VI7

10

1 16
2 15

3 14
4 13

5 12
6 11

7 10
8 9

As with the UART parameters, the vectored 
in te r r u p ts  are enab led  and d isa b le d  as  
described previously . Outputting a "1" to  
b its  0 or 1 w ill disable an enabled interrupt 
or enable a disabled interrupt. Outputting a 
"0" w i l l  return them to  th e ir  power-up or 
reset setting .
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SERIAL MODE JUMPERS

The INTERFACER b o a r d  w i t h  i t s  u n i q u e  
s e r i a l  p rogramming j u m p e r s ,  a l l o w s  t h e  u s e r  to  
a d a p t  h i s  b o a r d  t o  a l l  s t a n d a r d  R S- 23 2  p i n  
c o n f i g u r a t i o n s  and t o  n o n - s t a n d a r d  c u r r e n t  
l o o p  c o n f i g u r a t i o n s .  I n  c u r r e n t  l o o p  m ode ,  
t h i s  b o a r d  may be s e t  t o  u s e  t h e  on b o a r d  
c u r r e n t  s o u r c e  or  an e x t e r n a l  c u r r e n t  s o u r c e .  
F o r  e x a m p l e ,  a t e l e t y p e  r e q u i r e s  t h a t  t h e  on 
b o a r d  c u r r e n t  s o u r c e  be u s e d ,  so  t h e  s e r i a l  
mode j u m p e r s  ( J 3 / J 5  and  J 4 / J 6 )  s h o u l d  be  s e t  
l i k e  t h e  example  shown on t h e  f o l l o w i n g  page.

I n  RS-232 mode, t h e s e  ju m p e r s  may be s e t  
so  t h a t  t h i s  bo a rd  o p e r a t e s  i n  a " m a s t e r "  mode 
w h e r e  i t  b e h a v e s  a s  t h e  D a t a  T e r m i n a l  
E q u i p m e n t  (DTE), o r  i t  may be s e t  s o  t h a t  t h e  
b o a r d  o p e r a t e s  i n  a " s l a v e "  mode w h e r e  i t  
b e h a v e s  as  t h e  D a t a  C o m m u n i c a t i o n  E q u i p m e n t  
(DCE). S i n c e  a l m o s t  a l l  CRT t e r m i n a l s  and 
s e r i a l  i n t e r f a c e  p r i n t e r s  o p e r a t e  as  t h e  
" m a s t e r "  o r  a s  t h e  D a t a  T e r m i n a l  E q u i p m e n t ,  
t h e n  th e  INTERFACER board  mus t  o p e r a t e  as t h e  
'felave" o r  Da ta  Com mu nic a t ion  Equi pm en t .  F o r  
e x a m p l e ,  t o  c o n n e c t  t h e  INTERFACER t o  a 
t e r m i n a l  l i k e  a n  ADM 3A o r  a H a z e l t i n e ,  t h e  
s e r i a l  mode j u m p e r s  ( J 3 / J 5  a n d  J 4 / J 6 )  s h o u l d  
be  s e t  i n  " s l a v e "  m ode  a s  s h o w n  o n  t h e  
f o l l o w i n g  page.  To c o n n e c t  t h e  INTERFACER to 
a Modem i s  a d i f f e r e n t  s e t - u p  b e c a u s e  Modems 
a r e  s e t  t o  o p e r a t e  a s  " s l a v e s " .  When 
c o n n e c te d  t o  a Modem, t h e  INTERFACER s h o u l d  be 
s e t  i n  t h e  " m a s t e r "  mode as  s h o w n  on t h e  
f o l l o w i n g  page.

RS-232C CONTROL LINES

The RS -232 c o n t r o l  and  d a t a  l i n e s  a r e  
d e f i n e d  as shown be low.

PIN// CIRCUIT DIR. DESCRIPTION

1 AA
2 BA TO DCE
3 BB TO DTE
4 CA TO DCE
5 CB TO DTE
6 CC TO DTE
7 AB
8 CF TO DTE
20 CD TO DCE

PROTECTIVE GROUND 
TRANSMITTED DATA 
RECEIVED DATA 
REQUEST TO SEND 
CLEAR TO SEND 
DATA SET READY 
SIGNAL GROUND 
REC'D LINE SIGNAL DET. 
DATA TERMINAL READY

Four  h a r d w i r e d  RS-232 h a n d s h a k i n g  s i g n a l s  
a r e  p r o v i d e d  f o r  i n t e r f a c i n g  t o  e q u i p m e n t  
n e e d i n g  t h e s e  l i n e s  as  s h o w n  b e l o w .  T he se  
l i n e s  may be s e t  t o  p o w e r -u p  e i t h e r  m a rk in g  or  
s p a c i n g ,  and t h e i r  s t a t e  may be a l t e r e d  by 
s o f t w a r e  commands  a s  d e s c r i b e d  i n  t h e  UART 
PROGRAMMING S e c t i o n .

OUTPUT LINES

DATA BIT RS-232 LINE 
D2 CD
D3 CA

INPUT LINES

DATA BIT RS-232 LINE 
D6 CC
D7 CB

w

DB25 PIN CONNECTION 
20 OR 6 *

4 OR 5 *

DB25 FIN connection 
6 OR 20 *
5 OR 4 *

NOTE: N o n - s t a r r e d  p i n  n u m b e r s  i n d i c a t e  t h e  
DB25 p i n  number when t h e  S e r i a l  Mode Ju m p er s  
a r e  s e t  f o r  " m a s t e r "  mode.  The  s t a r r e d  p i n  
numbers  i n d i c a t e  t h e  DB25 p i n  number  when th e  
S e r i a l  Mode Jump ers  a r e  s e t  f o r  " s l a v e "  mode.

One o p t i o n a l  i n p u t  l i n e  (CF or  Rec'd L in e  
S i g n a l  D e t e c t )  i s  p r o v i d e d  a t  l o c a t i o n s  J 1 2  
f o r  Channe l  A and J13 f o r  Channel  B. I f  p o i n t  
"B" i s  j u m p e r e d  t o  p o i n t  "A", t h i s  l i n e  w i l l  
a p p e a r  on S t a t u s  B i t  D2. By j u m p e r i n g  p o i n t  
"B" t o  p o i n t  " C " ,  t h e  " E n d  o f  C h a r a c t e r "  
o u t p u t  (EOC) f r o m  t h e  UART w i l l  a p p e a r  on 
S t a t u s  B i t  D2.
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T Y P IC A L PROG RAM M ING JUM PERS

Current loop - on board current sources EXAMPLE: TTY Current loop - external current sources

This configuration yields:

Even parity 
8 data bits 
2 stop bits 
No parity
Interrupts disabled

J3 /  J5

J7 /  J8

J4 /  J6

J9 /  J10

1

1

This configuration yields:

Odd parity 
7 data bits 
1 stop bit 
No parity
Interrupts disabled

RS - 232C - Master mode EXAMPLE: Modem RS - 232C - Slave mode

J3 /  J5

J7 /  J8

J4 /  J6

J9 /  J10

EXAMPLE: CRT Terminal, printer

This configuration yields:

CA "spacing" on pin 4 
CD “marking” on pin 20 
BA (Tx data) on pin 2 
BB (Rx data) on pin 3 
CB Status to I/O board on pin 5 
CC Status to I/O board on pin 6 
CF (Received line signal detector on pin 8)

BA (Tx data) on pin 3 
BB (Rx data) on pin 2 
CB Status to I/O board on pin 4 
CC Status to I/O board on pin 20

This configuration yields:

Odd parity 
8 data bits 
1 stop bit 
No parity 
Tx Inte enabled 
Rx Inte disabled

-  —

—  — —  —

-  — —  —

J7 /  J8 J9 /  J10

Paxit/ i 
% e>>7T
sr->i? v,v>
HOr? A i t  1 7  V

This configuration yields:

Odd parity 
7 data bits 
2 stop bit 
No parity
Interrupts disabled

J7 /  J8
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► ACA

► ACD

► ATXE

► ARXE
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BOARD POWER UP AND TESTING

' i * /  Now the fun part . . . before you install the board in your 
system, take the time to check these few things over:

1 _____ ARE ALL IC S  PROPERLY INSERTED7

2 ____ ARE THE BAUD RATE SWITCHES SET TO THE PROPER BAUD
RATE FOR YOUR TERMINAL?

3  ____ ARE THE PORTS YOU WANT TO USE PROPERLY ADDRESSED
AND ENABLED?

4  _____ IF YOU DON T WANT TO USE A PORT. IS IT DISABLED?

5 ____ ARE THE HARDWARE/SOFTWARE PROGRAMMING JUMPERS SET
THE WAY YOU REALLY WANT THEM?

6  ____ ARE YOU SURE YOU AREN'T TYING TWO OR MORE OF THE
PROGRAMMING OUTPUTS TOGETHER’’

7 _____ARE THE INTERRUPT JUMPERS SET TO THE PROPER INTERRUPT
LINE OR ARE THEY COMPLETELY REMOVED IF NOT BEING 
USED?

8  ____ IF USING CURRENT LOOP • ARE THE PROGRAMMING LINES SET
PROPERLY FOR USING EITHER THE ONBOARD CURRENT 
SOURCE OR THE EXTERNAL SOURCE? (SEE FIGURES A AND B)

9  ____ IF USING RS232 - ARE THE PROGRAMMING LINES SET PRO­
PERLY FOR MASTER OR SLAVE MODE? (SEE FIGURE C AND D).

10______ ARE THE OPTION JUMPERS SET THE WAY YOU WANT?

If you have answered ‘YES’ to all of the above - you are 
ready to proceed.

It’s now time to power up your board. With the power on, 
verify that the voltages specified earlier are still at their 
proper levels and that no chips are getting excessively hot 

- (U1,U2, U5.U6 and U10 should be warm). If everything is OK

J up to this point, enter the I/O board testing routine via either 
front panel switches or editor/assembler.

If the I/O board is working, characters typed on the ter­
minal will be echoed back.

I/O BOARD TESTING ROUTINE

THIS PROGRAM INPUTS CHARACTERS FROM A 
TERMINAL DEVICE AND ECHOES THEM BACK

0 0 0 0 0 0 0 0  *

0 0 0 0 0 0 1 0  *

0 0 0 0 0 0 2 0  *

0 0 0 0 0 0 3 0  *

0 0 0 0 0 0 4 0  *

0 0 0 0 0 0 5 0  C O N T R O L  E Q U 0 1 H C O N T R O L  P O R T  A D D R E S S

0 0 0 0 0 0 6 0  S T A T U S E Q U 0 1 H S T A T U S  P O R T  A D D R E S S

0 0 0 0 0 0 7 0  D A T A E Q U 0 0 H D A T A  P O R T  A D D R E S S

0 0 0 0 0 0 8 0  *

0 0 0 0 0 0 9 0  *

0 0 0 0 0 1 0 0 O R G 0 0 0 0 H

0 0 0 0 0 1 1 0  *

0 0 0 0  3 E  0 0 0 1 2 0  S T A R T M V I A.OOH IN IT IA L IZ E  TH E

0 0 0 2  D 3  01 0 1 3 0 O U T C O N T R O L C O N T R O L  P O R T

0 0 0 4  D B  01 0 1 4 0  B E G IN IN S T A T U S IN P U T  S T A T U S  A N D

0 0 0 6  E 6  0 2 0 1 5 0 A NI 0 2 H M A S K  F O R  D A V

0 0 0 8  C A  0 4  0 0 0 1 6 0 J Z B E G IN IF  N O T H IN G /C H E C K  A G A IN

0 0 0 B  D B  0 0 0 1 7 0 IN D A T A IF  D A V  - 1 .  IN P U T  D A T A  A N D

OOOD 4 7 0 1 8 0 M O V B .A M O V E  T O  R E G IS T E R  B

O O O E D B O I 0 1 9 0  L O O P IN S T A T U S IN P U T  S T A T U S  A N D

0 0 1 0  E 6  01 0 2 0 0 A N I 0 1 H M A S K  F O R  T B M T

0 0 1  2  C A  OE 0 0 0 2 1 0 J Z L O O P IF  N O T  R E A D Y , C H E C K  A G A IN

0 0 1 5  7 8 0 2 2 0 M O V A .B IF  T B M T  1. M O V E  D A T A  IN T O

0 0 1 6  D 3  0 0 0 2 3 0 O U T D A T A R E G IS T E R  A , T H E N  O U T P U T

0 0 1 8  C 3  0 4  0 0 0 2 4 0 JM P B E G IN J U M P  F O R  N E X T  C H A R A C T E R

TROUBLESHOOTING
Assuming that your board is having problems and the test­

in g  program is not running - DON'T PANIC!!! A logical ap- 
•xJproach to troubleshooting will show you that an I/O board is 

nothing to be frightened of. To troubleshoot this board, you 
will either need a scope or a logic probe. A frequency 
counter is handy too.

1. Verify that the Baud rate you want is being delivered to 
the UART. With a scope or frequency counter, measure 
the frequency at pins 40 and 17 of the UART Remember 
that the UART needs a 16x clock, so the frequency w ill be 
16 times the Baud rate.

example: 1200 Baud x 16  ̂ 19.2 KHz
for people with scopes:

Frequency (Hz) - ___________ 1_________
cycle period (seconds)

2. Verify with scope or logic probe that data reaches pin 20 
of the UART when you type a character on your terminal. 
If not - trace back and see where i t ’s being lost

3. Verify that the status bit DAV (pin 19 of the UART) goes 
high after striking a character from the terminal. If it does 
not, and data is getting to the UART, you may have a bad 
UART.

4. Verify that your computer is getting the status of the 
board by running a simple program like the one below

LOOP IN STATUS (your status port)
JMP LOOP

Verify that the line SWE (A or B) pulses low while this 
program is running (pins 1 and 19 of the status gate U11 
or U19), and that the data is getting onto the buss from the 
buss driver U30 as pin 1 and 19 pulse low and high 
respectively.

5. Verify that the programming latches (U12 ,1 4 ,1 5 ,1 7 ) and 
the UARTS are receiving their control strobes when the 
following program is run:

LOOP OUT CONTROL (your control port)
JMP LOOP

The line CS (A or B) should strobe low while this program 
is running (check pin 9 of U12 and U15 or U14 and 
U17)depending on which channel you are currently strob­
ing.

6. Verify that data is reaching the UARTS from the host com­
puter by running the following program and observing pin 
34 of the UARTS (DS, A or B) strobes low. note: only gar­
bage will be transmitted.

LOOP OUT DATA (your data port)
JMP LOOP

7. Verify that data is reaching the computer from the UARTS 
by running the following program and observing that RDE 
(A or B) strobes low (pins 4 and 18 of the UARTS) and that 
pins 1 and 19 of U26 strobe low and high respectively.

LOOP IN DATA (your data port)
JMP LOOP

8. Verify that serial data is exiting from UART pin 25 and that 
it is propigated to the output connector pin through the 
output level translators, (test this while running the I/O  
board testing routine).

9. If you don't seem to be getting any of the above men­
tioned control strobes, check that either pin 1 of U22 is 
strobing high or pin 15 is strobing low when running any 
of the above programs. If not, either the address is set 
wrong or there is a defective switch, 1C or board in the I/O  
address decoding circuitry. Also pin 2 and 14 of U22 
should be strobing low to indicate either a pDBIN or PWR.
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CIRCUIT DESCRIPTION HARDWARE/SOFTWARE PROGRAMMING LOGIC

The h e a r t  o f  t h i s  s e r i a l  I / O  b o a r d  i s  a 
MOS/LSI UART s i m i l a r  t o  t h e  TR1602-B o r  t h e  
T R 1863  by  W e s t e r n  D i g i t a l .  T h e s e  UARTs 
p e r f o r m  t h e  c o m p l e t e  p a r a l l e l - t o - s e r i a l  and  
s e r i a l - t o - p a r a l l e l  c o n v e r s i o n ,  e r r o r  d e t e c t i o n  
and s e r i a l  f o r m a t  m o d i f i c a t i o n  n e c e s s a r y  f o r  
r e l i a b l e  and f l e x i b l e  s e r i a l  com mu nic a t ion .

T h i s  I /O  b o a r d  c a n  be r o u g h l y  d i v i d e d  
i n t o  s e v e n  m a j o r  s e c t i o n s ;  I / O  P o r t  S e l e c t  
L o g i c ,  Bus D r i v e r  L o g i c ,  H a r d w a r e / S o f t w a r e  
P r o g r a m m i n g  L o g i c ,  Baud R a t e  S e l e c t  L o g i c ,  
I n t e r r u p t  L o g i c ,  S e r i a l  L i n e  L e v e l  C o n v e r s io n  
L o g i c ,  and th e  UARTs.

I/O PORT SELECT LOGIC

A d d r e s s  l i n e s  A7-A1 e a c h  f e e d  i n t o  one  
i n p u t  o f  t h e  25LS2521 o c t a l  c o m p a r a t o r s  (U19, 
U20) w i t h  t h e  o t h e r  i n p u t  c o n n e c t e d  t o  one 
s w i t c h  p o s i t i o n  of  t h e  p o r t  s e l e c t  DIP s w i t c h .  
The o u t p u t  o f  t h e  c o m p a r a t o r  i s  g a t e d  w i t h  t h e  
I /O d e t e c t  l o g i c  c o n s i s t i n g  o f  X-NOR g a t e  
(U23) on sINP and sOUT. When an I / O  o p e r a t i o n  
i s  decoded ,  and t h e  s e l e c t e d  a d d r e s s  i s  on th e  
bus ,  th e  c o n t r o l  l i n e  d e c o d e r  (U22) i s  e n a b l e d  
and t h e  p r o p e r  c o n t r o l  s i g n a l  i s  o u t p u t  t o  t h e  
UARTs d e p e n d e n t  on t h e  2 s e l e c t  i n p u t s ,  
a d d r e s s  AO, and sOUT, and when e i t h e r  pDBIN o r  
pWR* o c c u r s .  At  t h e  same t i m e ,  b o a r d  e n a b l e  
i s  d e c o d e d  a nd  t h e  i n p u t  b u f f e r  (U25)  i s  
e n a b le d  o r  d i s a b l e d  w i t h  sINP.

BUS DRIVER LOGIC

I n  t h i s  s e c t i o n ,  t h e r e  w i l l  be r e f e r e n c e  
t o  2 d i f f e r e n t  b u s e s ,  t h e  S - 1 0 0  b us  a n d  t h e  
i n t e r n a l  b i - d i r e c t i o n a l  b o a rd  bus.

The  S -1 0 0  D a t a  Out  l i n e  (DO0-DO7) a r e  
b u f f e r e d  t h ro u g h  o c t a l  b u f f e r  U25 t o  d r i v e  t h e  
i n t e r n a l  b o a r d  b u s ,  w h i c h  p r e s e n t s  t h e  S - 1 0 0  
bus i n f o r m a t i o n  t o  t h e  UARTs and t h e  H a r d w a r e /  
S o f t w a r e  Pr ogr am mi ng  Lo g ic  t o  be l a t c h e d  when 
t h e  p r o c e s s o r  i s  n o t  p e r f o r m i n g  an i n p u t  
o p e r a t i o n .

The S - 1 0 0  D a t a  I n  l i n e s  ( D I 0 - D I 7 )  a r e  
d r i v e n  by t h e  74LS241 o c t a l  b us  d r i v e r  (U26)  
from t h e  i n t e r n a l  bo a rd  bus.  The bo a rd  bus i s  
d r i v e n  by t h e  UARTs f o r  d a t a  and th e  81LS95/97 
s t a t u s  c o n t r o l  b u f f e r s .  T h i s  b us  i s  a  TRI­
STATE b u s ,  and t h e r e f o r e  o n l y  one  d e v i c e  
( e i t h e r  t h e  UARTs o r  t h e  s t a t u s  b u f f e r s )  
c o n t r o l s  t h e  bus a t  any one t i m e .

The  H a r d w a r e / S o f  t w a r e  Progr ammin g L o g a ^ /  
c o n s i s t s  of  U12, U15, J 7 ,  and J 9  f o r  C hanne l  A 
and  U14, U17,  J 8  and  J 1 0  f o r  C h a n n e l  B a l o n g  
w i t h  one  AND g a t e  (U21)  and  two i n v e r t e r s  
(U24) f o r  t h e  r e s e t  l o g i c .  On p o w e r - u p  and 
r e s e t ,  a l l  s i x t e e n  o f  t h e  q u a d  'D'  l a t c h e s  
(74LS175-  U12, U14,  U15,  U17) a r e  c l e a r e d  by 
e i t h e r  p o w e r  on  c l e a r  (PO C*)  o r  r e s e t  
(pRESET*). This  e s t a b l i s h e s  d e f i n e d  l e v e l s  on 
one  s i d e  o f  e a c h  of  t h e  j u m p e r  s o c k e t s  ( J 7 ,  
J 8 ,  J 9  a n d  J 1 0 )  w h i c h  c a n  be  w i r e d  t o  e a c h  o f  
t h e  f o u r  s i g n a l s  on  t h e  o p p o s i t e  s i d e  o f  t h e  
j u m p e r  s o c k e t .  S i n c e  t h e  l a t c h e s  b r i n g  o u t  
b o t h  Q a n d  Q* o u t p u t s ,  e a c h  o f  t h e  8 c o n t r o l  
l i n e s  p e r  Channel  has  i t s  own c o n t r o l  b i t  and 
each  b i t  i s  b r o u g h t  o u t  b o t h  i n v e r t e d  and no n-  
i n v e r t e d  a t  t h e  s am e  t i m e .  T h i s  a l l o w s  e a c h  
o f  t h e  c o n t r o l  b i t s  t o  be  s e t  e i t h e r  h i g h  o r  
lo w  f o r  t h e  p a r t i c u l a r  s y s t e m  c o n f i g u r a t i o n  
n e e d e d  on p o w e r - u p .  By o u t p u t t i n g  a ' 1 '  t o  
a n y  o f  t h e  c o n t r o l  b i t s ,  t h e  p a r t i c u l a r  
c o n t r o l  l i n e ' s  l e v e l  w i l l  be  i n v e r t e d .  T h i s  
o c c u r s  when  t h e  c l o c k  i n p u t s  o f  t h e  c o n t r o l  
l a t c h e s  a r e  t o g g l e d  by t h e  I / O  d e c o d e r  (U22) 
c a u s i n g  t h e  c u r r e n t  d a t a  b u s  d a t a  t o  be  
l a t c h e d .  T h i s  new d a t a  c a u s e s  t h e  j u m p e r  
s o c k e t s  l e v e l s  t o  c h a n g e  a n d  t h e  c o n t r o l  b i t  
t o  c h a n g e  a l o n g  w i t h  t h e m .  One  n o t e  o f  
c a u t i o n :  NEVER n e v e r  w i r e  any  o u t p u t  o f  a'*~/ 
l a t c h  t o  a n o t h e r  l a t c h  o u t p u t  o r  l e a v e  b o t h  
p ro g ram m in g  s h u n t s  un b ro ken  as  t h i s  c o u l d  l e a d  
t o  h e a t i n g  a n d  p o s s i b l e  d a m a g e  t o  t h e  
74LS175s.

BAUD RATE SELECT LOGIC

The Baud R a t e  S e l e c t  L o g i c  i s  by f a r  t h e  
s i m p l e s t  s e c t i o n  o f  t h e  b o a r d .  The  c o m p l e t e  
c i r c u i t r y  c o n s i s t s  of  t h e  baud r a t e  g e n e r a t o r  
(BR2941-L o r  B R1 941 -L ,  U10) ,  a 5 .0 6 8 8  MHz 
c r y s t a l  (XI) ,  DIP s w i t c h  S I ,  and t h e  r e s i s t o r /  
z e n e r  m i n u s  5 v o l t  r e g u l a t o r  (R12 a n d  D3).  
The b a u d  r a t e  g e n e r a t o r  c o n t a i n s  a c r y s t a l  
o s c i l l a t o r  a n d  tw o  p r o g r a m m a b l e  d i v i d e r s  t o  
o b t a i n  t h e  two i n d e p e n d a n t  baud c l o c k s  f o r  th e  
UARTs (CLKA and  CLKB). The  b a u d  r a t e  i s  s e t  
i n  a b i n a r y  f a s h i o n  on DIP s w i t c h  SI w i t h  
p o s i t i o n s  1 - 4  f o r  Channel  A and p o s i t i o n s  5 
-  8 f o r  C h a n n e l  B. R e s i s t o r  R12 a n d  z e n e r  
d i o d e  D3 p r o v i d e  t h e  -  5 v o l t  s u b s t r a t e  b i a s  
f o r  t h e  BR 294 1-L  ( n o t  n e e d e d  f o r  t h e  BR1941-  
L ) .  NOTE: H o l e s  f o r  S I P  R l l  h a v e  b e e n  
p r o v i d e d  i n  t h e  e v e n t  t h a t  a b a u d  r a t e  
g e n e r a t o r  w i t h o u t  i n t e r n a l  p u l l u p s  i s  
p r o v i d e d .  R l l  w i l l  o n l y  b e  p r o v i d e d  i f  
n e e d e d .  "

12 INTERFACER PRODUCT OF GODBOUT ELECTRONICS •  BOX 2355, OAKLAND AIRPORT, CA 94614



INTERRUPT LOGIC

The i n t e r r u p t  l o g i c  c o n s i s t s  of  f o u r  AND 
g a t e s  (U16) and f o u r  open c o l l e c t o r  i n v e r t e r s  
(U29) .  When a p a r t i c u l a r  i n t e r r u p t  h a s  b e e n  
e n a b l e d  by b r i n g i n g  t h e  n e c e s s a r y  e n a b l e  b i t  
h i g h  e i t h e r  by p o w e r - u p  p r o g r a m m i n g  o r  
a l t e r i n g  t h e  mask u n d e r  s o f t w a r e  c o n t r o l ,  t h e  
AND g a t e s  c a n  p a s s  t h e i r  s t a t u s  o n t o  t h e  
i n v e r t e r s .  When e i t h e r  t h e  D a t a  A v a i l a b l e  
(DAV) o r  T r a n s m i t t e r  B u f f e r  Em pty  (TBMT) 
s i g n a l s  go h i g h  f r o m  t h e  UART, t h i s  l e v e l  i s  
p a s s e d  by t h e  AND g a t e s  t o  t h e  i n v e r t e r s .  The 
h i g h  l e v e l  on t h e  i n v e r t e r  i n p u t  p u l l s  t h e  
o u t p u t  o u t  o f  t h e  h i g h  i m p e d a n c e  s t a t e  and 
d r i v e s  t h e  b u s  l o w .  T h e  p r o c e s s o r  
a c k n o w le d g e s  t h i s  i n t e r r u p t  by e i t h e r  r e a d i n g  
f r o m  o r  w r i t i n g  d a t a  t o  t h e  UART, w h i c h  
r e t u r n s  t h e  i n v e r t e r  o u t p u t  and  t h e  b u s  l i n e  
t o  t h e  h i g h  im ped an ce  s t a t e .

SERIAL LINE LEVEL CONVERSION LOGIC

The L e v e l  C o n v e r s i o n  L o g i c  c o n s i s t s  o f  
t w o  m a i n  p a r t s ;  t h e  R S 2 3 2  -  TTL l e v e l  
c o n v e r t e r s  and t h e  c u r r e n t  loop  and TTL l e v e l  
c o n v e r t e r s .  S i n c e  b o t h  Ch anne ls  a r e  t h e  same,  
we w i l l  o n l y  d i s c u s s  C h a n n e l  A. A l l  t h e  
s i g n a l s  f rom t h e  Channel  A c o n n e c t o r  ( J l )  a r e  

'  ' r o u g h t  o u t  t o  j u m p e r  s o c k e t s  J 3  a nd  J 4  f o r  
V ^ i s e r  p rogramming.

A l l  RS232 l e v e l  s i g n a l s  a r e  t a k e n  f rom  J3 
and a r e  e i t h e r  f e d  f r o m  o r  f e d  t o  t h e  two 
l e v e l  c o n v e r t e r s  U1 and U2 (1488 -  1489).  The 
1488 c o n v e r t s  TTL l e v e l  s i g n a l s  t o  t h e  +12 and 
- 1 2  v o l t  l e v e l s  o f  a n  RS232 l i n e .  H o l e s  f o r  
d i s c  c a p a c i t o r s  ( C 7 - C 9  a n d  C 1 4 - C 1 6 )  a r e  
p r o v i d e d  on t h e  o u t p u t s  o f  t h e s e  d r i v e r s  t o  
l i m i t  s l e w  r a t e  t o  l e s s  t h a n  30V/uSEC f o r  
c o m p a t i b i l i t y  w i t h  t h e  E I A  R S - 2 3 2 - C  
s p e c i f i c a t i o n s .  F o r  v e ry  s h o r t  c a b l e  l e n g t h s ,  
y o u  m i g h t  w a n t  t o  i n s t a l l  d i s c  c a p s  w i t h  a 
v a l u e  no g r e a t e r  t h a n  4 0 0 p f .  F o r  v e r y  l o n g  
c a b l e s ,  we a d v i s e  t h a t  no c a p s  be  i n s t a l l e d  
due t o  th e  c a b l e  c a p a c i t a n c e  a l r e a d y  l i m i t i n g  
s l e w  r a t e .  The 1489 c o n v e r t s  t h e  RS232 l e v e l s  
b a c k  t o  TTL l e v e l s  f o r  t h e  UARTs and  t h e  
s t a t u s  b i t s .  Holes a r e  p r o v i d e d  on t h e  bo a rd  
f o r  a d d i n g  t h e  r e s p o n s e  c o n t r o l  c a p a c i t o r s  
(C1 0- C1 3  a nd  C 17- C 20)  f o r  i n c r e a s e d  n o i s e  
immu ni t y .

The  c u r r e n t  l o o p  and  TTL s i g n a l s  a l l  
e n t e r  a n d  e x i t  t h r o u g h  J 4 .  The +IN and  - I N  
s i g n a l s  a r e  d e s i g n e d  t o  f e e d  o p t o - i s o l a t o r  U3 
e i t h e r  t h r o u g h  t h e  on b o a r d  c u r r e n t  s o u r c e  
(R2) o r  d i r e c t l y  f r o m  an  e x t e r n a l  c u r r e n t  
s o u r c e .  The  o u t p u t  o f  t h e  o p t o - i s o l a t o r  i s  
combined w i t h  t h e  TTL IN s i g n a l ,  i n v e r t e d  (U9) 

, ,  id ANDed (U21) w i t h  t h e  l e v e l  c o n v e r t e d  RS232 
a a t a  a n d  f e d  t o  t h e  UART ( U l l )  v i a  S IA .

T r a n s m i t  d a t a  "A" (TxDA) i s  i n v e r t e d  (U 2 9 ) ,  
f e d  t h r o u g h  t h e  j u m p e r  s o c k e t  J 4  t o  t h e  TTL 
ou t  l i n e ,  and d r i v e s  t h e  LED of  o p t o - i s o l a t o r  
U4.  The  o u t p u t  o f  U4 i s  b u f f e r e d  by  
t r a n s i s t o r  Q1 ( w i t h  d io d e  D1 t o  c l i p  n e g a t i v e  
s p i k e s )  and f e d  t o  J 4  where  i t  u s e r  e i t h e r  th e  
i n t e r n a l  c u r r e n t  s o u r c e  ( R l )  o r  a n  e x t e r n a l  
s o u r c e  and d r i v e s  t h e  +OUT and -OUT l i n e s .

UARTs

The UARTs ( U l l ,  U18) t a k e  t h e  d a t a  f r o m  
t h e  i n t e r n a l  bo a rd  bus,  t h e  s e r i a l  p a r a m e t e r s  
f ro m  t h e  H a r d w a r e / S o f t w a r e  Pr og ramm ing  Logic ,  
The b a u d  c l o c k  f r o m  t h e  Baud R a t e  S e l e c t  
L o g i c  and  t h e  c o n t r o l  s i g n a l s  f r o m  t h e  I / O  
P o r t  S e l e c t  L o g i c  a nd  o u t p u t s  s e r i a l  d a t a  t o  
t h e  S e r i a l  L in e  L e v e l  C o n v e r s io n  L o g i c .

The UARTs a l s o  t a k e  s e r i a l  d a t a  f rom  t h e  
C o n v e r s i o n  L o g i c  and  w i t h  t h e  p r e v i o u s l y  
m e n t i o n e d  s e c t i o n s  y i e l d  d a t a  a n d  s t a t u s  t o  
t h e  i n t e r n a l  b o a r d  b u s  f o r  d r i v i n g  t h e  S - 1 0 0  
b u s .  I n  s u m m a r y ,  a s  s t a t e d  a t  t h e  b e g i n n i n g  
o f  t h i s  s e c t i o n ,  t h e  UARTs a r e  t h e  h e a r t  o f  
t h i s  b o a r d .
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Parts List
Upon receipt of your kit, check your parts against the list 
below.

□  1 -Circuit board

INTEGRATED CIRCUITS (NOTE: the following parts 
may have letter suffixes & prefixes along with the key 
numbers given below.)

□  2
□  1 ■
□
□
□  1 
□  1
□
□
□
□  1 • 
□  2 
□  1 ■
□
□
□
□  1 - 
□  1-  
□  1 -

TR1863-P UARTs (U11.U18)
BR2941 -L or BR1941 -L Baud rate generator (U10) 
1488/75488 TTL to RS232 converter (U1, U5)
1489/75489 RS232 to TTL converter (U2, U6) 
74LS241 octal buss driver (U26)
81LS95 octal buss driver (U25)
81LS95/97 octal buss driver (U27, U28)
74LS175 quad "D" latches (U1 2, U14, U15, U17) 
74LS266 quad X-NOR with o.c. outputs (U23) 
74LS05 hex o.c. inverter (U29)
74LS04 hex inverters (U9, U24)
74LS155 decoder (U22)
25LS2521 octal comparators (U19, U20)
74LS08 quad 2 input AND (U21, U13)
MCT-2 or similar opto-isolator (U3, U4, U7, U8) 
7805 positive 5V regulator (U30)
7812 positive 12V regulator (U32)
7912 negative 12V regulator (U31)

OTHER ELECTRONIC COMPONENTS
□  2 - NPN transistors (Q1 ,Q2)**
□  2 - Signal diodes, 1N914, 809-36 or similar (D1 ,D2)**
□  1 - 5V zener diode, 1N751A or similar (D3)**
□  4 - Single inline resistor packs (R11 ,* R15, R16, R16)*’
□  4 - 560 ohm 'A watt resistors (R1, R2, R3, R4)**
□  2 - 470 ohm 'A watt resistors (R5, R8)**
□  2 - 4.7K ohm 'A watt resistors (R7, R10)**
□  5 - 2.7K ohm 'A watt resistors (R1 2, R13, R14, R6, R9)*
□  1 - 5.0688 MHz crystal (Z1)
□  2 - 39uF 10V tantalum capacitors (C l, C2)
□  4 - 1 ,8uF 35V tantalum capacitors (C3, C4, C5, C6)
□  31 - ceramic disc bypass capacitors**

MECHANICAL COMPONENTS
□  3 6 - low profile sockets**
□  3 - 8 pole DIP switches**
□  1 - heat sink for U30
□  3 - sets of 6-32 hardware
□  2 - 2 6  pin I/O connectors
□  5 - 16 pin DIP platforms
□  4 - 1 6  pin AMP dip shunts
□  1 - Instruction booklet

‘Note: R11 may not be installed or needed on some boards. 
“ Supplied already soldered to the board.

A
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IF YOU NEED ASSISTANCE ALWAYS CONTACT 
YOUR COMPUPRO DEALER FIRST

CUSTOMER SERVICE INFORMATION

Our paramount concern is that you be satisfied with any Godbout 
CompuPro product. If this product fails to operate properly, it may be 
returned to us for service; see warranty information below.

If you need further information feel free to write us at:

Box 2 3 5 5 ,  O ak lan d  A irp o rt, CA 9 4 6 1 4 - 0 3 5 5

LIMITED WARRANTY INFORMATION
Godbout Electronics will repair or replace, at our option, any parts 

found to be defective in either materials or workmanship for a period of 1 
year from date of invoice. Defective parts MUST be returned for 
replacement.

If a defective part causes a Godbout Electronics product to operate 
improperly during the 1 year warranty period, we will service it free 
(original owner only) if delivered and shipped at owner's expense to and 
from Godbout Electronics. If improper operation is due to an error or 
errors on the part of the purchaser, there may be a repair 
charge. Purchaser will be notified if this charge exceeds $50.00 .

We are not responsible for damage caused by the use of solder in­
tended for purposes other than electronic equipment construction, 
failure to follow printed instructions, misuse or abuse, unauthorized 
modifications, use of our products in applications other than those in­
tended by Godbout Electronics, theft, fire, or accidents.

Return to purchaser of a fully functioning unit meeting all advertised 
specifications in effect as of date of purchase is considered to be com­
plete fulfillment of all warranty obligations assumed by Godbout 
Electronics. This warranty covers only products marketed by Godbout 
Electronics and does not cover other equipment used in conjunction 
with said products. We are not responsible for incidental or conse­
quential damages.

Prices and specifications are subject to change without notice, owing 
to the volatile nature and pricing structure of the electronics industry.

"INTERFACER 1" i s  a t r a d e m a r k  o f  W.J.  Godbout .

C o p y r i g h t  1981, 1982 by Godbout E l e c t r o n i c s .  A l l  r i g h t s  r e s e r v e d .  We 
e n c o u r a g e  q u o t a t i o n  f o r  t h e  p u r p o s e s  o f  p r o d u c t  r e v i e w  i f  s o u r c e  i s  
c r e d i t e d .  P r i n t e d  i n  U.S.A.

COMPUPRO division GODBOUT ELECTRONICS -  BOX 2 3 5 5  OAKLAND AIRPORT, CA 9 4 6 1 4 -0 3 5 5
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